SUMMARY Gastric biopsies from 35 infants with hypertrophic pyloric stenosis have been assessed for histological features of gastritis. No erosions were found, and there was no excess cellular infiltration of the lamina propria compared with a control group. Fresh haemorrhage into the lamina propria was frequent in both pyloric stenosis and control sections.
gastric erosion (Benson and Lloyd, 1964) . Inflammation of the oesophagus has also been considered but is deemed to be a much less frequent cause of the haematemesis (Cook and Rickham, 1978) .
We report the histological appearances of gastric mucosal biopsies in infants with hypertrophic pyloric stenosis, with particular regard to the presence or absence of gastritis.
Material and methods
Thirty-five infants with hypertrophic pyloric stenosis were examined with the Olympus oesophagofiberscope Model EP, Type PA (maximum external diameter 7T2 mm) under general anaesthesia immediately before operative treatment by pyloromyotomy. All the infants had nasogastric tubes passed preoperatively and gentle washouts of the stomach performed with warm normal saline in order to evacuate the stomach of residual milk curds. This group comprised 28 males and seven females aged 39 to 56 weeks from the time of conception, 10 of whom had vomited fresh or altered blood since admission. A biopsy was taken in each case from the greater curvature of the stomach at a point approximately two-thirds of the distance from the gastrooesophageal junction to the pyloric sphincter.
Received for publication 5 December 1978 Paraffin-embedded blocks were sectioned at 5 ,um and stained with haemalum and eosin, a modification of the Maxwell trichrome method (Whitehead, 1973) , and the Perls' technique for haemosiderin.
The control material was obtained at necropsy examination of 31 infants and two stillbirths (21 males and 12 females) ranging in post-conceptional age from 26 to 56 weeks. Within the infant group there were 19 cases of unexpected death (cot death), four of perinatal hypoxia, and one each of acute haemorrhage, pneumonia, precipitate delivery, prematurity, tentorial laceration, intestinal malrotation with cerebral hypoxia, galactosaemia, and injury from a road traffic accident. The majority of children dying unexpectedly showed evidence of a respiratory tract infection, one in addition having Werdnig-Hoffmann disease; three cases in this subgroup without infection were found to have pulmonary oedema, minimal fibroelastosis of the heart, and a metabolic defect respectively. The control cases were selected to exclude any clinical history of diarrhoea or vomiting except as a terminal event in order to obtain gastric mucosa as nearly normal as possible. Cases in which there was marked autolysis of the gastric mucosa were also excluded. At necropsy, fullthickness blocks were taken from the greater curvature of the stomach at a site corresponding to that of the gastric biopsies in the test cases, and were processed and stained in a similar manner.
In both test and control sections, 10 high-power fields were examined. In the test sections these highpower fields were consecutive, excluding areas of traumatic artifact. In the control sections, areas were chosen which showed the least autolysis. The numbers of lymphocytes, plasma cells, and eosinophils per mm2 mucosa were plotted against the age from conception, and the results are shown in Figs 1, 2, and 3. There was no significant difference between the numbers of these cells in the mucosa from the cases of pyloric stenosis compared with the control cases. In no instance did the number of polymorphs per mm2 exceed 13; in 28 of the pyloric stenosis biopsies and in 25 of the control stomachs no polymorphs could be identified in the fields examined.
Most of the cellular infiltration was diffuse in type, but small aggregates of cells were also present in the lamina propria. Such aggregates were found in nine of the pyloric stenosis cases and in 25 of the control cases, but the greater volume of mucosa available for study in the latter group would account for this discrepancy. The aggregates consisted mainly of lymphocytes and macrophages, with occasional plasma cells and eosinophils, and were found at all levels in the mucosa (Fig. 4) . Cellular aggregates could not be identified in eight of the control cases, and these tended to be younger than average, with ages from conception of 43, 47, 31, 40, 26, 37, 35 , and 39 weeks.
HAEMORRHAGE
Fresh haemorrhage into the lamina propria was recorded in 18 of the pyloric stenosis group and in 12 of the control group. HAEMOSIDERIN DEPOSITS In no instance was there a conspicuous formation of haemosiderin, and only a very occasional isolated positively staining cell was found in the lamina propria. These cells were seen in only one of the pyloric stenosis biopsies and in two of the control stomachs. 
Discussion
It is generally accepted that the lamina propria of the body zone in the normal adult stomach contains small numbers of scattered plasma cells, lymphocytes, eosinophils, histiocytes, and mast cells (Morson and Dawson, 1972; Whitehead, 1973) . Palmer (1954) , in his extensive review of gastritis, found additional poorly defined aggregates of round cells in the lamina propria in a group of adult patients who were considered free of gastric disease on clinical grounds. Few studies of the appearances of the gastric mucosa in infants and children have been reported. Faber (1935) found only minimal numbers of mucosal plasma cells and lymphocytes in this age group.
The results of this study revealed no significant difference in the cellular content of the lamina propria between the test and control cases, suggesting that, from the point of view of cellular infiltration, the mucosa of children with infantile hypertrophic pyloric stenosis is normal.
This infiltration appears to be part of the general process of mucosal population of the gastrointestinal tract in response to antigenic stimulation. Within the control group, there was evidence of an increase in the numbers of eosinophils and plasma cells after birth, with a less marked, though similar, trend in lymphocytic infiltration. Similarly, the absence of cellular aggregates tended to be apparent at a younger age within this group. Antigenic stimulation could be provided by formula as opposed to breast feeding. Among the children with infantile hypertrophic pyloric stenosis, seven had been totally breast fed, 23 were partially or completely formula fed, and in five the relevant information was not available. Although the numbers are small, the type of feeding did not appear to influence cellular infiltration significantly. Acute gastritis from any cause has only rarely become the subject of histological investigation due to the ephemeral nature of the pathology. Where such investigations have been made (Palmer, 1954) Fresh haemorrhage into the lamina propria was frequent in both pyloric stenosis and control groups. In the controls, the haemorrhages were most obvious at the younger ages, and in many there was an element of severe hypoxia. The interpretation of haemorrhage within the operative specimens introduces a further complication, since it is well known that the procedure of taking a biopsy may in itself induce haemorrhage (Morson and Dawson, 1972) . This caveat is, however, most applicable to suction biopsies, and it may be that punch biopsies are less liable to such artifacts. Trauma consequent upon nasogastric intubation and gastric lavage in the patients with pyloric stenosis may also have been responsible for mucosal bleeding. Significant haemorrhage into the lamina propria over several days seems unlikely in view of the paucity of haemosiderin deposition.
True gastric ulcers have rarely been found in association with infantile hypertrophic pyloric stenosis. One such case (Kelsey et al., 1968) presented as a catastrophic haemorrhage in the newborn period, with the subsequent development of classic hypertrophic pyloric stenosis at the age of 3 weeks.
The histological features of chronic gastritis as seen in the adult, such as glandular atrophy and metaplasia, with a marked increase of chronic inflammatory cells in the lamina propria, were absent from both test and control cases.
